Moringa oleifera has not found much use as human food and feed for ruminants compared to other known fodder trees in South-Western Nigeria. Feed blocks were made using 30% Moringa oleifera, Gliricidia sepium and Leucaena leucocephala leaf meals to supplement basal diets of guinea grass -cassava peels mixture for small ruminants. The diets were fed to 32 West African Dwarf rams with average weight of 11.2+ 0.6 kg in a completely randomized design and body weight gain, linear body measurements, physiological parameters, nitrogen retention and haematological indices were measured. The basal diets and feed blocks contained 8.14g 100g , and 15.23g 100g -1 crude fibre for guinea grass, cassava peels, moringa-based multinutrient blocks (MMNB), gliciridia-based multinutrient blocks (GMNB), and leucaena-based multinutrient blocks (LMNB) respectively. The dry matter intake was 38.4, 40.6, 42.8 and 42.3 in control (Panicum + cassava peels), MMNB, GMNB, and LMNB, respectively indicating higher weight gains with supplemental feeding. Feed conversion ratio was 18.3, 11.6, 12.6 and 12.4 for control, MMNB, GMNB and LMNB, respectively. Body length, heart girth, height at withers, scrotal circumference and tail length gains were least in the control whereas GMNB had the highest body length and tail length gain. The nitrogen retention, of the animals on the supplemental MNBs were significantly(P<0.05) higher than the control group. White blood cell (WBC) and neutrophils values were 10.2, 8.3, 8.8 and 9.2 x 10 3 mm -1 and 27.5, 22.8, 23.7 and 22.8% for control, MMNB, GMNB, LMNB respectively. The values for other haematological parameters such as PCV, RBC, platelets, Hb, MCH, MCHC and MCV were significantly higher in the supplemental group than the control. Intake of multinutrient blocks do not pose any health hazard to the animals but enhanced better performance of sheep fed basal diets of Panicum maximum -cassava peels. Moringa oleifera compares favourably with Gliricidia sepium and Leucaena leucocephala as fodder tree for small ruminant holders in South Western Nigeria.
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INTRODUCTION
The use of fodder trees and shrubs to solve the attendant problems of low productivity in small ruminant production has received research attention in recent times (Paterson et al., 1996; Makkar and Becker 1996; Aregheore, 2004) . Some indigenous and a limited number of introduced species have been selected to serve as supplements to the low quality forage fed to these animals (Pezo et al., 1991) . Most of the trials in the Humid Zone of West Africa (HZWA) conducted by the International Institute for Tropical Agriculture (IITA) and the International Livestock Centre for Africa (ILCA) involved Gliricidia sepium and Leucaena leucocephala which have shown benefits to crop production and animal improvement through alley farming and feed gardens. However, these species may have limitations in terms of productivity, palatability, presence of toxic substances and adaptability (Attah -Krah and Reynolds, 1989; Akinbamijo et al., 2006) . Also, the reluctance of smallholder farmers to adopt these tree species as supplements for small ruminant nutrition has necessitated the search for other tree species which may offer additional benefits.
Moringa (Moringa oleifera Lamarck) is a slender, deciduous, perennial evergreen tree that originated in India but has spread to other regions of the world (Foidl et al., 2001) . It is one of the fastest growing trees in the world with high biomass yield, high crude protein of + 25% and a balance of other nutrients in the leaves Becker, 1996, Foidl et al, 2001; Asaolu et al, 2010) . Moringa provides food, medicine, fuel and other uses but it's potential as an important browse plant for small ruminants diet supplementation has not been fully documented (Gutteridge and Shelton, 1993; Anjorin et al., 2010) Moringa can thrive well in any region where the soil is not waterlogged (Asaolu et al., 2006) . Its cultivation as human food and livestock feed in the Southern states has not been popular because information on the feeding value is scarce (Asaolu et al., 2010) .
One way of utilizing fodder trees is to use them as feed to small ruminants as part of, or along with, multinutrient blocks(MNBs) (Sansoucy, 1995; Agbede and Aletor, 2004; Aye, 2007) . MNBs create an effective ecosystem and increase intake and digestibility of low quality, high fibre grasses usually consumed by the small ruminants (Habib et al.,1991) . The production of MNBs ameliorate the loss of body condition often reported during the extended dry season (Aye, 2005) . This study was designed to evaluate moringa, gliricidia and leucaena-based multinutrient blocks as feed supplements for West African Dwarf rams in South Western Nigeria.
MATERIALS AND METHODS
The experiment was carried out at the Teaching and Research Farm of the Ekiti State University Ado-Ekiti, Nigeria.Thirty-two (32) West African Dwarf (WAD) rams weighing 11.2+0.6kg were purchased from Otun-Ekiti, Ekiti State, Nigeria and quarantined for 30days using the routine treatment developed at NAPRI(1984) . The animals were housed in individual open sided, well-ventilated pens and allowed fourteen days adaptation period during which they were fed with multinutrient blocks, as well as Panicum maximum and cassava peels. The rams had free access to fresh water daily. Multinutrient blocks of Moringa-molasses-urea, Gliricidia-molasses-urea and Leucaena-molassesurea were made. Cement was mixed (w/w) with water at ratio of 1:2, Moringa, Gliricidia, Leucaena leaf meals, molasses, urea, NaCl were added in that order and cement mixture added last. The mixture was poured into a cellophane-lined plastic mould. The feed blocks formed were put on table tops, sundried and packed into jute bags. The ingredient composition (%) of feed blocks are as presented in Table 1 .
Fresh guinea grass (Panicum maximum) was harvested and chopped into bits and allowed to wilt for 2-3 days and bailed into jute bags. Cassava peels were collected fresh from the Gari Processing Unit of the Teaching and Research Farm, sundried for five (5) days to moisture level of 10 -13%.
The animals were weighed before the commencement of the feeding regime and divided into four groups of eight animals balanced for body weight and randomly allocated to dietary treatments. The experimental diets were fed daily in two installments (morning and evening ). The feed blocks were fed to a basal diet of Panicum maximum plus cassava peels based on daily feed allowance of 5% of body weight. The animals were transferred into wooden metabolic cages fitted with facilities for collection of feaces and urines. The quantity of feed offered, feed refusal, feaces and urine were determined for 7 days, after 14 days of adjustment to cages. Ten percent of the feaces and urine collected daily over the 7-day period were bulked. Nitrogen loss from urine and bacteria growth infestation were prevented by introducing 20cm 3 of 10% H 2 SO 4 into urine collection bottles and refrigerated. Ten percent (10%) of feaces were weighed and used for moisture determination and the remaining oven-dried at 70 0 C for 36 hours and milled. The daily feed provided and left over of the previous day's feed were weighed to determine the total feed intake of each animal and on daily basis. Samples of experimental diets were collected for dry matter (DM) determination and proximate analysis. The samples were weighed and oven-dried at 105 0 C 24hours, weighed and ground to pass through a 2 mm sieve. The animals were put into hessian bags and weighed weekly using a mobile hanging scale before the morning feed was offered. Body length, height at withers, heart girth, scrotal circumference and tail length were measured with tape rule. The respiratory rates were taken weekly with a stop watch, to time the flank movement per minute. The pulse rate was taken from the femoral artery for a minute (Kelly, 1980) while rectal temperature was taken with the digital clinical thermometer.
Blood was collected from the jugular veins of the animals at the start and at three-week intervals for analysis. The red blood cells (RBC), haemoglobin and other haematological indices such as erythrocyte sedimentation rate (ESR), lymphocytes, neutrophils, monocytes, eosinophils and basophils were determined and the mean corpuscular haemoglobin concentration (MCHC), mean corpuscular haemoglobin (MCH) and mean corpuscular volume (MCV) were calculated from RBC, haemoglobin (Hb) and packed cell volume (PCV) values as described by Benson et al. (1989) and Jain (1993) . The white blood cells (WBC) counts were determined as described by Lamb (1981) .
Chemical analysis:
The milled experimental diets and feacal samples were analyzed for dry matter (DM), crude protein (CP), crude fibre(CF), ether extract (EE) and nitrogen free extract(NFE) using the procedures described in AOAC(1995). Gross energy (GE) of feeds was determined with adiabatic bomb calorimeter. The nitrogen content of the urine was determined by the micro-Kjeldahl method (AOAC,1995) Statistical Analysis: The data collected were subjected to analysis of variance (ANOVA) using the general linear model (GLM) procedure of MINITAB (2000). Significant differences among means were separated using the Duncan's Multiple Range Test (DMRT). ). Aye and Adegun (2010) noted that MNBs are lower in fibre but higher in crude protein than grasses and crop residues usually fed to small ruminants. The performance characteristics of the experimental animals are presented in Table 3 . The average feed and dry matter intake were 15+0.03, 16+0.03, 17+0.5, 1.8+ 0.02kg and 38. 4, 40.6, 42.3, 42 .8 in control, MMNB,GMNB and LMNB, respectively. The higher intake values of MMNB,GMNB and LMNB agree with the results from Sansoucy and Aarts (1988) and Van Soest (1994) that supplementation increases consumption of basal diets. This is because of increased degradation of the basal diets and rate of passage of the digesta in the rumen due to increased activity of cellulolytic rumen microflora. The metabolic weight gains were 0.9+ 0.02, 1.4+ 0.01, 1.3 + 0.03 and 1.3+ 0.04kg for treatments 1,2,3 and 4, respectively, the feed conversion ratio was highest in the treatment 3 (11.6), while treatments 2 and 4 were similar (12.4 and 12.6) and least in treatment 1(18.3). The weight gain (2.1±0.04) in treatment 1 was higher than negative value obtained when maize stover was fed to goats (Faftine and Zanetti, 2010) suggesting that guinea grass and cassava peels provided nutrients needed to maintain the animals. However, weight gains and feed conversion ratio in animals fed MNBs agree with the findings of Sansoucy, (1986); Aye and Adegun (2010) that supplements offer benefits to small ruminants. Table 4 shows that GMNB had the highest body length gain of 12.5+ 0.59cm, followed by 11.3+ 0.45 and 10.8cm + 0.44 for LMNB and MMNB while control had 4.5 + 0.27cm. The heart girth gain, height at withers gain, scrotal circumference gain and tail length gain of experimental animals offered supplemental multinutrient blocks did not differ significantly but were consistently higher than the values recorded for the control group (P<0.05). C. The mean pulse rates were fairly constant and were not significantly different from each other (P<0.05). The pulse rates fall within normal range reported as 70 -90 pulse/minute for sheep and goats (Kaushish, 2010) . The rectal temperature was fairly constant and fell within the normal range for sheep (32.6 0 C to 39.6 0 C) (Aye,2007) . The respiratory rates were in no way negatively affected by the multinutrient blocks and this was in line with what was reported by Adams and MCKinley (1995) The result of nitrogen (N) utilization is presented in N intake values (g/day) obtained for sheep on MNBs ranged from 5.820.00 -6.310.00 compared to 2.150.00 in the control. These values are within the range of 2.25 -6.71 g/day reported by Kelly (1980) for sheep fed with supplements.
RESULTS AND DISCUSSION
The nitrogen digested and retained by sheep on MNBs were significantly (P<0.05) higher than the control group and is in agreement with the results obtained by Hendratno et al. (1991) ; Aye and Adegun (2010) . N retention increased with protein supplementation (Mupangwa et al., 2000) because MNBs made from tree fodder and urea enhanced the performance of small ruminants by providing a better balance of nutrients through improvement in rumen fermentation and supply of by-pass protein (Habib et al., 1991) . The data presented in Table 7 show the blood profile of the experimental animals. The white blood cell (WBC) and neutrophils were significantly higher (P<0.05) in control group than in animals fed the MNBs, but all the other haematological indices were significantly (P<0.05) higher with supplemental diets. WBC obtained in animals fed MNBs are within normal range of 4.0 -12.0 x 10 3 mm -1 for sheep (Byanet et al., 2008) . The neutrophil counts fall within the normal physiological range of 10 -50% for healthy sheep (Jain, 1993) .
The PCV, RBC, Platelets, and other calculated haematological values were within normal range for sheep (Dellmann and Brown 1987; Ikhimoya and Imasuen, 2007) . The RBC counts in animals fed MNBs do not suggest a susceptibility to anaemia related disease condition because the values fall within the range of 9.2 -13.5 x 10 12 /l reported by Tambuwal et al. (2002) . It has been reported that haematological and biochemical indices give insight into the production potential and help to monitor and evaluate incidence of diseases in animals (Karesh and Cook, 1985; Orheruata and Aikhuomobhogbe, 2000) . The result of haematological parameters suggest that MNBs do not pose health challenges. 
